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details summarized in the technical" notes. Employment data are 
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research and development and teaching- (DS) 



***************************** ******************************%*********** 

* . Reproductions supplied by EDPS are the best that can be made * 

* from the original document. * * 

***************************** ****************************************** 

« * 



ERIC 



Science and 
engineering 



U S DEPARTMENT OF EDUCATION 

NATIONAL INSTITUTE OF EDUCATION 

EDJCAT-uNAi RESOURCES INFORMATION 
yj CENTER ER/Ci *»• 



j opm.ons s'dleo >hps doc J 




T970-80 



nationaKscience 
foundation 




v special report 

2 * NSF 81-310 



related publications 



Science Resources Studies Highlights 

"Academic Employment of Scientists and Engineers 
Increased 4°o in Doctorate Institutions in 1 979" * 

'Employment of Scientists and Engineers Increased Between 
1976 and 1978 But Declined in Some Science Fields" 

National R&D Spending to Exceed£57 Billion in 1 980' 

Manufacturing Industnes with High Concentrations of 
Scientists a nd£ngineers Lead in 1 965-77 Employment 
Growth ' . * 

Detailed Statistical Tables 

Federal Scientific and Technical Personnel, 

1976. 1977, and 1978 * 

• 

US Scientists and Engineers 
1978 

1976 , 

Employment of Scientists, Engineers, and Technicians in 
Manufacturing Industries, 1977 

Academic Science Scientistsand Engineers, January 1979 
Reports 

* Science and Engineering Personnel A National Overview 

Employment Patternsof Academic Scientists and 
Engineers, i 973-76 

National Patternsof Science and Technology Resources. 1980 



NSF No* Pri^e 

80-309 

80- 305 

79- 309 

79_307 

81- 309 ----- 

80- 304 % 

79_305 

80-306 

79-328 



80-316 S4 25 



80-308 S3 75 



Avatiabndy of Publications 

Those publication* marked with a price should be obtained directly from the Superintendent of 
Documents U S Government Printing Office Washington D C 20402 Where no price is listed single 
copies fray be obtained gratis from the National Science Foundation, Washington D C 20550 



(Seemside-back cover for Other Science Resources Publications ) 



foreword 



This report presents an important addition to the arrav of information de- 
scribing labor market conditions., for scientists and engineers It provides a new 
time series of employment data— employment in science and engineering The 
senesy*vhich was developed from a vanetv of data sources, is unique in that it* 
covers onl\ those scientist^ and engineers who hold scientific or engineering (S/Ej 
jobs The S/E job descriptor is a more sensitive gauge of employment opportuni- 
ties in scientific a nd technical positions tha.fi the series for scientists and engineers 
cohering envelopment in both technical and nontechnical positions \ 

- This studv was devoted primarily to the development of thre new data jkies 
by an estimating process ^penned briefly in the Introduction and morefullv 
in the appendix The scope of the report consists of art analysis of trends in the 
Scvenut^T dii aiiernpt to id entity, in a qua! native way some' of the factors that 
^underlie these trends, and methodological details summarized in the technical 
rw>tes Emplov men t data are summarized for major S/E fields, major employment 
'sectors of the economy, and for. scientists and engineers primarily engaged in 
research and, development and teaching 

7" * Charles E Kalk, Dirfctot 

Division of Science Resources Studied 
* * . m Directorate for Scientific. Technological, 

March 1981 . and International Aftairs 
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This repprt is based on a new series of estimates of scientists and 'engineers 
employed in S/E jobs (S/E employment) which was developed from a variety af • 
sources S/E emplo]fment is^onsider^d a more sensitive gauge of demand for 
scientific and technical" skills than total employment of scientists and engineers, 
which includes those working in any occupation 

Almost 90 percent of the increase in S/E employment over the 1970-80 decade 
was linked to increases in overall economic activity (as measured by'total U S 
employment) Employment in S/E jobs increased 32 percent from 1970 through 
1980, compared with 28 percent foMotal U S. employment In earlier periods 
(1950-70) only 50 percent of the employment increase could be attributed to 
increases in such activity * 

/The growth in S/E employment was not evenly^istributed over the seventies. 
It grewfeubstantialty faster in the second half of the decade than fn the first (19 
perqent, or 3 5 percent pgr year vs^ 11 peroent, or 2 2 percent per year) More r 
over.'there appears to have b.een a significant increase in recent years in the rate 
of employment growth Since 1978 the growth rate of S/E employment has 
averaged over 5 percent per year 

Over the cjecade the distribution of the S/E toork force has shifted from engi- 
neering into computer specialties. Engineering, however, has enjoyed a relative 
resurgence in the latter half of the decade After sluggish grtfwth inlhe,early 
seventies r S/E employmentopportumtiesfor engineers grew dramatically in the 
iaiter seventies Ab<#ut SO perce r ^ of t*"»e 3/F employment growth for 

• engineers occurred between 1 975 an*d 1980 Ln contrast, the bulk of the decennial 
S/E empldtyment growth for computer specialists occurred in the first half of the 
decade * 

S/E employment growth for scientists was morfe evenly distributed over the 
decade Within science, there was a shift towards environmental-scientists and 
psychologists. The control ahd abatement of environmental pollution and 
domestic exploration for petroleum and other minerals stimulated the demand 
for environmental scientists The strong employment increases for psychologists 
reflect ^everal factors, including increasing concern for the development of 
human resources 

The proportion of S/E employment in the various sectors remained stable over 
the decade In both 1970 and 1980, business/industry employed about twe- 
thirds, academia about 15 percent, and the Federal Government about 8 percent. 

The number of scientists and engineers primarily employed in R&D activities 
increased by about 33 percent over the decade, at rates similar to that for ail 
scientists and engineers. Over 75 percent of the growth took place between 1975 
and 1980, partially in response to increased R&6. funding 
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introduction 



Gross employment statistic© provide useful information 
about J^re^titilization of scientists and engineers By them- 
selves, however, these data do not present a complete picture 
because some scientists and engineers, although employed,^ 
are working in jobs that'do not involve S/E activity Thus, 
failure to account for the nature of the employment activity 
as well as {he employment status of scientists and engineers' 
can result in misleading exclusions. For example, if one 
examines only employment status, one finds that in recent 
years employment of scientists has been growing at a fastef 
rate than that of engineers (8 percent vs 2 percent fcetweer^ 
1976 and 1978) If, however, one also considers the nature 
of the employment— i e , in this case, whether or not it involves 
S/E activity— and one focuses on employment in S/E activity 
(hereafter referred to as "S/E employment") the findings are 
reversed The rate ofrgrowth in S£E employment for engineers 
exceeds that of scientists (7-percent increase vs 8-percent 
decrease, respectively) 

Employment estimates shown in this report represent an 
effort by the National Science ^Foundation (NSF) to develop 
a historical series that accounts for both employment status 
and the nature of the employment activity i e , an S/E em- 
ploymenf series These estimates differ from' employment 
information generally published by NSF in* that they are not 
based on survey data. Rather, they have been generated from 
available NSF data on 1978 S/E .employment leve|£ andTrf- 
dexes of changes in these levels derived from other compara- 
ble dpta-sources Appendix A outlines the' methods'and data 
sources used in generating these S/ E employment estimates 
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S K *;m plfivnieni continued us long- 
term upward trend between 19~() and 
1980 (chart I i I'ru x'rov\th rate %\a^ more 
rapid in the second half of the dec ade 
than m the first 1 1 I 1 percent \s 1 1 

| *-* n ! i I fe* f i * *' i »t 1 1 icTe ihr i A cf the 

entire di'f.ad* 1 .!*! similar to thor overall 
fc>n>v\ th in total ernpiowiiHnt Thus S K 
*-mplu\ in* nt <^ ci j>* i t »*n i- of th»* total 
v\nik ton • ■ remained at about J ") per- 

r cnl this r t » 1 , i f n » • s t * I u I j t \ in \w 1 r L _ 

force* share fontrasts with the 1950 to* 
1970 period v\hen employment of sci- 
entists and 'mrfirievr^mcreased twice 
as last as that oi the fytai^work force 

I h ** r»* are \arious iac'ors that m_[iu- 
enr e the demand lor srienhsts and 
engineers \rnonji these are * h *_* lewd 
of K\ I J'af ti\ Mies and I **ri*M a I expend- 
rfures particular!* lor defense and space 
proyrafns ' * 

\lrnost one-:hird ot the 19711-80 in- 
crease in S \: employment resulted 



f M i \ 1 1 1 



1 1 1 tiii 1 1 1 



employed m p's«\ijch and Ue\ flopniont 
. Km) employment 'ontribured oyer 
orif-fhini ot ihe growth durum Ihe latter 
part of file severities |t represented 
about on»*-td f h ot the urowth during 

the e<H I \ se\ (Titles 

lj\ constant dollars i » dei al f io . cr n- 
rnent fxpeiufitiii es £i ev\ sloyyh m the 
earl* seventies jabout l) i percent per 
\ ear beK\ een 147(1 ,md 197 j|, reflecting 
defense anr i space program "uUlun ks that 



dramatualK after ted S 1? emplo\ merit 
opportunities, par huilarly lor engineers 
( Junstant-dulhir 1 mleral expenditures 
urew more rapidly alter 1971 (about 0 H* 
percent per \ear between 197:jand 1979), 
Imt did not lonliibute signl j u and \ if) 
tlie S K employ ment o.w Ih in the jate 



se\ en ties snV e much of the grow th was 
in programs thai do riot utilize large 
numbers ot scientists or enyrneers A 
siLMiitu tint fractiunof this latter grrnvth 
in I ederal expenditures was in non- 
defense a r eas* esper i ai I \ tor income 
sec ii i it\ pi ogi ams 



Thousands . Chart 1 . Trends in employment: 1 970-80 
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S/E grQvvth for computer specialists 
. was; more than twice that of other sci- 
entists or ehgineers, pe'flectingjhe effect 
¥ on employment deraand^f rapid growth 
in the use of computer technologies 
(chart 2] S/E employ ment of computer 
specialists almost doubled over the 
seventies S/E employment for the rest 
of the S/E occupations (excluding com- 
puter spec-ialists) increased at much 
slower rates (33 percent and 24 percent) 
For^g|pfi reason, computer specialists 
*re treated separately in the subsequent 
discissions 6f scientists ' 



scientists 



^scientists^excluding 
computer specialists) 

S/K employment of scientists in- 
' creased by about 170,000 in the 1970-80 
period to about 700,000 This growth 
was spread evenly over the decade S/E 
employment grew by 13f>ercent in the 
first half of the deca.de and by about 17 
percent in the second half Within 
science (excluding computer specialists), 
there was'a shift ib S/E employment 
toward en vironrhental sciences and 
psychology Tfre&e two fields accounted 
for over one-third of the growth but 
represented only about one-fifth of all 
employed scientists in 1980. Roughly 
oiie-half the growth in employment in 
these two fields took plane in business/ 
industry 

Emplovment of environmental sci- 
entists increased in 4 response to \he 
stimulation of domestic exploration for 

ERIC. 



J petroleum and oth&r minerals, research 
• on nev\ energy sourres and activities 
. related to the control and abatement of 
environmental pollution ' Several fac- 
tors contributed to the strong S/E em- 
ployment increases for psychologists, 
including increasing concern for the de- 
velopment of human resources, height- 
ened awareness of the need to test and 
. counsel children, and the lntrcrducUou 
of benefits in hed^TtTTinsurance programs 
for treatment by psychologists 4 



computer specialists, 

> 

. Em play ment of computer specialists 

^almost doubled between 1970 and 1980 

Unlike'engineers and other scientists, 

growth m the employ menLof computer 

specialists was concentrate! in the first 
* \ * 

hu!! o! !hti decade. !n 'he earlier period 
(1970-75), employment of computer 
specialists 'increased by 58 [percent, 
while in the second j^ialf of the decade, 
employment increases slowed to about 
17 percent 

The pronounced growth in employ- 
ment of computer specialists was facil- 
itated by the flexibility of the S/E 
personnel pool For example, 7 percent 
of the stock of employed mathematical 
scientists in 1972 had become employed 
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It should be ncjjrd thai subsUinti.il pardons of other 
S K Ht ujp.it ion jyroiip^.iri' .ilso invoked in env ironmf*nt«d 
-I ml •«n**r^\j*'Uit<*a <n In itu's in 147H rouyhk 10 percVnl 
of .til s(t»*nlists ,md I'nwnwrs were in em ironment- 
ri^i,ir<'(l .nhvilifs <in<l 14 percent »n enVry\-rpitiled 
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as computer specialists by 1978 {Simi- 
larly, ft percent of those emploved as 
physical scientists and over 1 percent 
of those employed as engineers fn 1972 
switched to employment as coTnputer 
specialists by 1978 



engineers' 



^ S/E employment of engineers in- 
creased by about 270,000 in the 1970-80 
period, reaching almost 1 4 million More , 
than 80 percent of the growth took place 
between 1975 and 1JJ80. chie^y in the 

, bufiness/industry sector Engineering 
errtnloyment grew by 5 |)ercent between 
1970 and 1975, t ind by 19 percent per 
vtfir between 1975 and 1980 TJie signifi- 
cantly faster growth during the latter 
part of the decade reflected improved 
business co^di^'ons in the la**c** t* ♦ of 
the seventies and increased Rsflj ac- 
tivities A significant fraction of em- 
ployed engineers is involved in hoth t 
research and development and in 
management /ad ministration. 

Iftisiness/mdustry employed abuut 
four of every five engineers in both 
1970 and 1980 Employment of engineers 

^n this sector increased by 24 percent 
over the'decade, reaching about 1.1 

-miljion,in,1980 



Inform jtion for hv e fields of enyinef'riny v y c t v 1 1 
mi-i h,mn ,tl ''tr v\ris not soffit M*ni 'o d«»v*»lop lime series 
eshm.iles Kei er* ddt.i for f i\ e fields of e^ineennKLdn 
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Chart 2. Growth In •deoce/fOQlnMrtng employment, 
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Sectoral demands for scientists and 
engineers influence both the'primary 
work activities and the fields in whi(jh 
these personnel are employed For 
example, overall growth in the industrial 
sector would have a greater impact on 
engineers than on social scientists, who 
work primarily in educational .institu- 
tions Similarix, growth in the educa- 
tional sector can affect such activities 
^as teaching ✓ ' 

The sectoral distribution of 'employed 
scie/itists and engineers has remained 
relatively table o\ er the decade of the 
seventies, m both 1970 and 1980, about 
two-thirds were employed in business 
and industry (chart It) 



\ 



busixies?/- 
iridustry 



Almost 1,6 million scientists and en- 
gineers were employed in the business/ 
industry sector in 1980. about one-third 
more than in 1970 Almost two-thirds of 
the irfcrease occurred between 1975 and 
1980 (chart 4) The first half of the decade 
was marked by relatively lower eco- 
nomic growth, with real business output 
increasing by less than 2 5 percent per 
year and U>tal employment increasing 
by 1 3 percent per year * 
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Chart 3. Distribution ofsclenc^wglnwtag wtytoynmAi 
pi fldd and by MctorMfa} and 1900 • N 
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Over the decade S/E employment 
opportunities'in this sector shifted away 
from physical, mathematical, and, social 
sciences a-ndjnto corrfputer specialties, 
psychology, and environmental sciences 
(chart 5) These field ^hifts reflect the 
increasing importance of meeting en- 
vironment^ regulations and energy 
demands artTI the increased Tole of the 
service industries in the'pnvdte sector 
relative \a that of the manufacturing 
industries ' Employment opportunities 
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for engineers, however, which were 
^Jjilativel> poor during the^R^Qialf off 
the decade, improved substantially, in 
the second half of the'decacle. 
•* S/r> employment of scientists and 
engineers primarily engaged in research 
and development in busirlessVindustry 
increased over the deepdebt a rate 
roughly similar to that for total S/E ' 
employment (about 33 perteni). When 
computer specialists— relatively few of 
whom are involved in research and 
development— are eliminated frtam the 
analysis, (he number primarily? epgage^ ' 
m R<Kcl3 activities increases mofe rapidly 
than total S/E employment ($j)erce?it 
vs. 27 percent ^„ * 



12 



Chart 4. Trends in science/engineering employment £heh 5. Sclenoe/englrieering employment growth In 

4*™ o« Industry by field 1*70-75 and 1975-80 
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federal 
government 

S/K employment in the Federal CJov- 
ernmept was almost 175,000 in 1980, 
about 18 prfcent higher than it was in 
1970 Federal S/K employment showed 
less growth in the seventies than any 
other, sector lake the other sectors, 
'however, growth was slightly greater 
in tholasl h-alf of the decade (9 5 percent 
between 1975 and 1980 vs 7 5 per ce nt 
between 1970 and 1975) Although Jm"^ 
plovmrnt increased in most fields^ 
mughl\ 85 percent of the increase in 
l-ederal S K emplo\ merit was accounted 
lor b\ engineers and computer spe- 
cialists 
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r&d scierrtists and 
engineers 



9'K employ merit primarily in research 
and development increased over .the 
decade at rates similar to those for all 

i 

suenhstsNind engineers \gi percent) 
Uver 75 percent of this increase, hoy\- 
ever, took place between 1975 and 1980 
Except for 1979-80, recent growth in 
R&U employment general!) parallels 
increased constant-dollar R&D funding 
(chart 7], primarily for the development 
of ajternati v^nergy resources The 
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i 



relative groyvtfl in R&D employment 
between 1979 aid 1980 was substantially 
gntater than tPKjrp/ati ve growth rn 
constant-dollar R&D' funding It is [ire- 
mature to identify this as a new trend 
If this differential growth persists in 
future years. hov\ever, it yvould produce 
a decrease in real R&D funding per 
R& D employee 

Over 70 perrent of tfie S/E employ- 
ment primarily in R&D activities was 



0 



in the business/industry sector in 1980. 
R&D employment in industry increased 
substantially between 1975*and 1980, 
almost 30 percent as compared*to less 
thdji $ percent* between 1970 and 1975 
(chart 8) Several factors generated this 
gnmth, incluffing increased industrial 
R&D funding, improved industrial sales 
and profits, increased Federal furfding 
of industrial research and development 
in energy-related activities, and industry 



r 




response to Govern ment regulations in 
areas-SUch as envirnnrnft^uJ [jnlllltmp 
foot! and drug production, arxl public 
*afet\ 

S/E emplo\ ment pnmdnj 
and development in etfu'c actional insti- 
tutions uas H2 000 6r 1J percent of the 
toidl in 1980 This employment declined 
shghtK during the first half of the decade 
as R&D spending h\ universities and 
colleges increased minimalK , b\ abojit 
7 5 percent (chart 9] Increasing R&D 
costs more than offset an> positive 
ernplo\men{ effects this small gscmfh 
in expenditures might rune produced 
S'E emplo\ment growth in R&D pur- 
suits in educdt^nal institutions resumed 4 
in the last half of the decade, rising bv 
2'A per* f*nt as f onstant-dollar expendi- 
tures for research and development" 
increased b\ hut 4 percent per \ear. 
pnmanh in r^spons^ to inc revised 
I ederdl and oth**r sujiport to academe 




(8^) emptoyinenk RAD 

(poMUnl W2 doimfc 197D-80 

am mm 
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SOURCE Nrttof*8c*n<» Foundation 
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technical notes 



^scope and coverage 

Generally. N'SF publishes estimates 
o-L the^number and characteristics of 
persons who meet its particular defini- 
tion of a scientist or engineer Aperson 
is considered a scientist or engineer if 
he^or she meets at least tv\o of the 
following criteria 

V [i-j Hoids^a degree in a field of science 
or engineering, 

(2) Is employed in an S/E occupation, 
and/or 

(3) Self-identifies as a scientist or 
engineer, based on total education 
and work experience \ 

The field in which a respondent^ 
clas»f(|ed— for example, chemistry — is 

* that in \tyhich two 0/ the three criteria ' 
coincide. Based Dn these general NSF 
criteria, employed scientist^and engi- 
neers do not necessarily work in S/E 
jobs. In 1978. about 65 percent of those 
employed were in S/E jobs Since this 

, percentageis not stable, trends will var? 
according Jb Whether the broad (tQtal) 
or the^ narrow (S/E) definition of fem- 
ployment is used ' V 



JxwvSdltonal Spence Foundation I'S ScteTrtiits and 
Kn*in#ffs 1*79 |L>enKl$d!Jla1isUcal Tabi«|{NSF 80-304) 
for d more defiled deter ipbon of these criteria (Wath- 
iftffton. PC i960} 



The estimates of S/E employ ment by 
field of science or engineering in this 

^ report are not synon ymous *uth esti- 
mates of employment by occupation 
Persons are considered working in 

'science and engineering if they meet 
the aforementioned general criteria and 
if the\\ansvvered affirmatively to a 
question such as, "Were you working 
in a positmn rplarpH in science or engi- 
neer! ng 7 " Thus, a person with a degree 
in chemistry who professionally identi- 
fies as a chemist and indicates employ- 
ment in an S/E field other than chemistry 
would be classified as an employed 
"chemist " This individual, however, 1 
may not be employed as a "chemist " 



method of estimation 

These estimates were generated from 
two sets^of statistics (1) 1978 data on 
S/fi employment developed from the 
NSF Scientific and Technical Personnel 
Characteristic System (STPCS);' J and 



(2) estimates (ft the ratio of employment 
in any given target year, t, to comparable 
employment in 1978 The latter *et of 
statistics, which are index numbers 



See ii>nl for d complete deter yHon of rhls system 



indicating relative employ men^fiffer- 
ences from a 1978 base, were generated 4 
for each of 15 fields of scft~™ce and 
engineerin-g In addition, separate in- 
dexes were generated for these fields 
for each of four sectors of the economy 
Finally, indexes v\pre also generated 
for all Scjf ntists^and engineers for each 
of three t\pes of work activity in each 
otblui ui ui« ^Lutiuiny * 

The method used in developing the 
estimates of SE employment can be 
summarized as follows -Let 

(S''Ej,f = S/E emplm ment in field i. 

year t^ - / 
(S/E), I97Q = S/E employment, field 

i, 1978. from 9TPCS 
lit = index of employment in field i. 



O 



vear t 



it!978 



where 



OjI =, employ ment in occupation i. 
year t 

0^97Q = employment in occupation i, 
1978 

Op a subset of S/E P includes only those 
who are employed in occupation i. By 
comparison S/Ej includes not only O m v 
but also includes thosVmembers of field 
l who are employ ed in other S/E occu- 
pations 1 ^ 



The estimates of S/E employment 
were generated from the following 
f * equation 

(S7E)„ = |S/E) ll978 x I„ 

This method of estimation assumes lhat 
relative chanue$ in S/K emnlnvmpnt 
are equal to relative changes in occu- 
pational employment— i e , that , 



IS 'EJ. 



(j 



1 1478 



[S E) 



11978 



Alter ridkCelv . the method assumes 
that employment in occupation i was a 
constant^action of S'E employment 
in field i over this period — i e , that 



O, 



O 



11978 



IS. E| 



(S'Ej 



11978 



I his assumption contrasts vVith the 
known i n si a h 1 1 1 1 \ in S fi employment 
as a share of total employment of sci- 
entists and en^in^ers (in both S-'E ajid 
non-S h activities] discussed in the 
Introduction io this report 

estimation of sectoral 
indexes 

Indexes were derived for the busi- 
^ ness mdustr% sector from unpublished 
- employ ment data from the Current 
Population Jujrvey (CPS1 % Three-v ear 
moving averages vverciused to smooth 
out the large irregular Fluctuations \4r^ 
these date! caused by sampling van- ,\ 



A 

ability Indexes were derived for the 
universities and colleges sector from 
data from NSF institutional surveys. 1 ^ 
Indexes were derived for-the Federal 
Government sector from, unpublished 
i data^acq^iired from the' Office of Per- 
[ sonnel Management. Indexes vjere 
derived-field for the "other" sector from 
CPS data Like the indexes developed 
for tlie business/industry sector;|hree- 
year moving averages were used to 
minimize the effejets of sampling van- 
ability 

estimation of primary 
work activi?y indexes 

Indexes oi tiie^number of scientists 
afid engineers employed primarily in 
research and dey eloprnent for each 
majoifsector were based on changes in 
the number of fujl-time, equiy alent 
scientists and engineers m research and 
development * For the university sector, 
indexes of the number primarily em- 
plmed in teaching y\ere based on rela- 
M\ e (Changes in the nu mberV doctoral 
lev ePsoientists and engineers in uni- 
versities and colleges who reported 
teaching as their primary y\ork acti \ it\ 
Estimates of these changes were deny ed 
fr^ra the Siirve^wf LWtuidte Recipients 
maintained by the National Academy 
of Sciences under the aegis of the Na- 
tional Science Foundation 



.s ,t,. , ,s ^ ' & ri'ci] ',v mi <tt\n )' 1 1 n ^ 'i r 
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■ r niii'H ^r* in »h< I m't-a S 1 it»*s ! i 0» tHiitvJ 
s'.i'isi.i j, I iififv 'iSf *s iji .iVHih'^m OC 



caveat 

In |his»report, the estimates for years 
other than 1978 are based on the assump- 
tion that relation changes in S/E em- 
ployment are equal to the indexes de- 
scribe u <J OOV C . ucCuUSc 0 f ihi 5 assump- 
tion and hecause of the small sample 
involved in the CPS estimates used to 
develop indexes for the business/ 
industry and the "other" sectors of the 
economy, these estimates should))e used 
with caution They are most credible as 
indicators of long-run trends, they d5 
.not represent precise estimates of year- 
tu-y ear changes in employment levels. 



data sources 
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Details uJf survey methods, coverage, 
concepts, definitions, and reliability of 
the data used to develop underlying 
trends are contained in the folloyving 
reports ' \j 

Characteristics cfMToctnral' Scientists 
and Kngmeers. 1977 (Detailed Statistical 
Tables) (WSF 79-306) 

f'S Scientists and Kngmeers 1978 
(Detailed Statistical Tdhfcsl f.N'SK'Rn. 

m\ w % ' 

Notional / attorns of Science and 
fechno/ogv Resources, 1980 L\'SF 80- 
iOH) " A 

Human Resources for Scientific Ac- 
tivities at i niversities and Colleges^ 
January 1978 (Technical \otes and 
Detailed Statistical Tablesj (\*SF 78-318) 

Current Population Survey Detailed 
Occupational Index, Table 5 1970-80. 
Department of Labor, Bureau of Labor 
/ Statistics, unpublished 

Tersonnei'Data file 1970-80 Office 
of Personnel Management 
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statistical tables 



Page 

B-l Scientists' and engineers In field 1970-80' 15 
B-2 Scientists and engineers by pnmarv work acti\it\ 

and b> sector 1970-80 16 
B-.i/ Scientists and engineers b\ field in busmess/- 

\ industr> 1970-80 . 17 

B-4 Scientists and engineers b\ field in educational 

institutions 1970-80 18 
B-5 Scientists and engineers In field in the Federtd 

(Government 1970-80 ^ 19 

B-6. Scientists and engineers in all other sectors 

1970-80 ... * '20 
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Tabto B-1. Sctontitts and •nglnMrt by fWd: 1978-80 

1 [In thousands] 



Field 


1970 

A 


197V 


1972 


1973 


1974 


1975 


'1976 


1977 


1978 


1979 


1980 


Scientists and engineers, total . . 


1,752 


1,789 


1,$17 


1,847 


1,883 


1,948 


1,992 


2,047 


2,092 


2,220 


2,316 


Scientists, total 


657 


681 


708 


741 


764 


am 




QCQ 


on 1 
09 1 


WO 


956 


Physical scientists 

* 4 * 


165 


169 


173 


176 


175 


177 


186 


184 


185 


191 


*** 200 


Chemists ... ) 


105 


110 


1 13 


117 


1 17 

I I f 


1 ifi 

1 10 


1 00 
1 £0 


1*5 


126 


130 


137 


Physlslsts/ astronomers . 


47 


46 


47 


46 


46 


48 


45 


44 


44 


' 45 


47 


Other physical scientists }. 


13 


13 


13 


13 


12 


13 


13 


15 


15 


. 15 


16 


Mathematical scientists/ . 


38 


35 


36 
k 


33 


> 37 


38 


39 


43 


43 


46 


47 


Computer specialists ^ - 


JN 132 


1 AQ 
1 HO 


X 


1 ft* 






224 


226 


231 


243 


259 












































I 




Environmental scientists 


44- 


45 


47 


51- 


54 


60 


59 


59 


62 


68 


72 


Earth scientists ' 


37 


38 


39 


"44 


45 


51 


51 


51 


53 


56 




Other environmental scientists 2 


7 


7 


7 


8 


8 


9 


9 


8 


9 


9 


10 


Ufji scientists ~ 




> 

l Do 


1 AO 
TO* 


16^ 


4 DA 
1 04 


169 


184 


194 


202 


193 


- 201 


Biological scientists 


* 53 


54 


55 


'si 


61 


66 


69 « 


73 


74 


70 


71 


Agricultural scientists 


64 


66 


67 


85 


63 


63 


* 75. 


81 


85 


79 


84 


Medical scientists 
^ ) 


37 


•38 


40 


40 


40 


40 


40 


*q 


42 


44 


45 


Psychologisis , , * 


44 


45 


49 


53 


56 


61 


64 


69 


• 71 


73 


78 


Soclatolentlsta 


V 

- 81 


80 


80 


'81 




90 


93 


94 


96 


94 


99* 


Economists 


27 


26 


27 


27 


30 


33 


32 


34 


34 


* 35 


38 


Soctolc-g 1st s/ anthropologist s 


8 


7 


7 


8 


8 


9 


9 


10 


9 


10 


11 • 


Other social scientists. 1 .. .. 


* 47 


46 


46 


46 


47 


48 


■ 51 


51 


53 


49 


50 


Engineers, total . . . v . , . 




i, # ioT 


' 1,109 


1,106 


1,1 19 


1,145 


1,144 


1,178 


1,201 


1,314 


1,360. 



'lACtudM m*th*m*i«it»n$ and statute lam 
'ktctudaa ofeMflOfraprufi and atmoapnaric *cterrtiat» s-/ " fr* 
MOTfc OMX mn no« add to tola* btctuti of rounding • 
S0U*C& Nation* 8dMM Foundation 



Tabic B-2. Sclantltta and anglnaarc by primary work activity and by aapton- 1970-.80 

[In thousands] 



Field 


1970 


.1971 


•M972 


1973 


1974 


' 1975 


1978 


1977 ' 


19?8 


, 1979 


1980 


Scientists and engineers, total 


1,752 


1,789 


1,817 


1347 


.1,883 - 


1,948 


1,992 


2J0'47 


2,092 


2,220 


2,316 


Total in research and development 

Total in teaching (educational institutions) 
Total In other \ — 


591 
135 
1,097 


528 
145 

1,117 


«535 
• 149 

1,134 

i 


$43 
149 

1,156 


550 
160 
1,174 


,561 
169 
1,217 


577 
177 
1,238 


605 

189' 
1,253 


632 
194 
1,208 


I 

662 

196 

1,362 


V 694 

197 
1,425 


Educational Institutions, total 

Research and development 

Teaching ' .... 

Other 


250 


261 - 


266 


266 


276 


290 




317 


326 


336 


352 

■ — * 


69 
135 
46 


69 
145 
48 


68 
149 
49 


68 
149 

50 


65 

160, 
51 


**67 
169 

, 53 


72 
177 
55 


74 

189 
54 


77 
194 

56 


79 
1*6 
61 


\82 
197 
73 


industry, total * .... 

Research and development . 

Other . . 

< 

Federal Government, total 

Research and development . 

Other ... \ .... \ . . 

Other sectors, total s . \ 

Research and development 
Other * , 


1 175 


^ 109 


1 20ft 


1 236 


1,260 


1,296 


1,319 


1,351 


1,3(52 


'l,49* 


1,557 


375 
601 


380 
812 


^85 

822 


391 
. *45 


394 
866 


396 
900 


407 
912 


430 
922 


451 

931 * 


477 

1,017 


504 

1,053 


147 


151 


157 


153 


151 


158 


161 


163 


164 


168 


173 


49 
98 


47 

105 . 


45 

* 112 


* 

43 

109 


44 

108 

i 


45 

114 


45 

J 16 


45 

116 


46 

116 


46 

MS 


47 

126 


160 


185 


188 


193 


196 


203 


209 


215 


219 


222 


234 9 


. 28 
182 


32 
153 


37 
151 


41 

T52 


47 
149 


^ 53 
150 

I 


53 
156 


56 
\ 159 

J— 


58 
161 


59 

163 


81 
173 



NOTE. OataM may not add te totan biciuM of rounding 
SOU ACE N*ttor\*i Scianc* Foundation 
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— - 7«bl« B+3. Sctontltte and •nglnMre by flald In bualnaaa and Industry: 1970-80 

\ t [In thousands] 



V 



Field * 
* _ 


1970 ' 


^1971 


1972 


1973 


197^ 


1975 


1976 


1977 


1978* 


1979 


1980. 


Scia^flsts and engineers, tot al 

Sclent ist< total ... 

Physical scientists 

Chemists * : 7. 

* Physicists/ astronomers 

Other, physical scifntists ^ 

Mathematical scientists 1 

Computer specialists ^ 

Environmental scientists 

Earth scientists ^ . , 
Other environmental scientists 1 . 

*Ufe scientists . ... ^ 

Biological scientists 

Agricultural scientists ' 

Medical scientists ... - 


1,17/ 


1,192 


1,206 


. 1.238 


1,260 


1,296 


• 1,319 


1,351 


1,382< 


> 

1,464 , 

a 


1,557 


294 


314 


332 


361 


371 


390 


414 


• 419 


431 


442 


466 


89 


93 


95 


98 


97 


08 


105 


103 


102 


' 106. 


111 


66 

18 
5 


71 
18 
5 


73 
18 w 
5 


75 
17 
5 


76 
17 
5 


78 

•17 
5 


84 

16 
5 


81 
16 
6 

1 


81 
15 
6 


84 

15 
7 


.88 
16 
7 


16 


15 


15 


15 


15 


15 


15 


' 15 


15 


17 


18 


96 


110 


121 


14a 


149 


158 


167 


168 


172 


180 


192 


22 


24 


25 


28 


29 


33 


32 


31 


33 , 


37 


40 


20 
2 


22 
2 


23 
• 2* 


26 

2 


27 
2 


* 31 

2 


30 
2 


"C 


31 
2 


34 

3 


37 

3* 


35 


36 


37 


39 

* 


39 


39 


50 


53 


57 


52 


53 


9 
22 
4 


9 
23 
4' 


9 
24 
4 


9 

25 
5 


10 
24 
4 


11 
24 
4 


11 

a 34 
4 

a 


' 12 
38 
4 


12 
41 
5 


9 
38 
5 


10 
38 
5 


Psychologists . , ... 

y Social scientists . - 

Economists * 

Sociologists/ anthropologists . . 
Other social scientists 


10 


11 


13 


44 


15 


17 


* 17 


. 20 


21 


22 


,23 


27 


26 


26 

i t — 


26 


28 


30 


29 


^ 30 


30 


29 


31 
\ 


12 
2 

14 


12 
1 

13 


12 
1 
13 


12 
13 


13 
2 
13 


16 
2 

13 


15 
2 
13 


15 
2 

13. 


16 

i 


16 
2 
11 


1 *- 

.2' 

n* 




881 


878 


876 


875 


888 


907 


905 


933 


^952 


1,052 


1,091 



' tncJuda* nrytfi •matte i«aa and atattattc tans / 

'kvckjdaa ocaaoograpftaci and atmoapnaric aciantlata 

NOTE. Data* may not add to totaia bacauaa of rounding . 

SOUflCE. National Sctanca Foundation * » 
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TaWa B-4. Scientists and engineers by^leW In educational Institutions: 1970-80 

- % [In thousands] v 



* 1970 


197t 


'f§72 


'l973 
% ^ 


1974 


1975 


1976 


1977 


1978- 


,1979 


,1980 


260 , 


261 


266 




J 
2?fe 


290 


304 


317 


326 


336 


352 


216 


220 


225 


224 


235 


246 


261 


272 


279 


— t 

285 


297 - 


47 


47 


46 


49 


49 


h 49 


50 


51 




54 


56 


23 
20 
4 


"23 

20 
4 


24 
20 
4 


•> 24 
20 
5 


25 
20 
4 


:» 
1 


'20 
4 


27 
20 
4 


28' 
21 
4 


28 
23 
4' 


28' 
24 
3 


i 15 


15 


15 


12 - 


. 17 




18 


22 v 


22 


23 
\ — 


Y 23 


11 


" 16 


11 


(9 


11 


+T- 

13 

i — 




15 




20 


1 23 


, 9 


6 


6 


9 


10 


10 1 


11 


12 


12 


13 


14 


7 
1 


7 
1 


7 
J 


8 
1 


6 

1 \ 


9 ! 

> i 
1* 


10 
1 


10 
2 


10 
2 


11 
2 


12 
2 


69 


73 


73 


74 


74 

4 


78 


80 


83 


86 


85 


88 


34 

13 
22 


36 
14 
24 


37 
13 
24 


38 
25 


t 

40 
10 
24 


43 
11 
24 


- 45 
11 
24 


49 
11 
24 


49 

12 
25 


49 

11 
25 


50 
13 

25 ' 


29 


30 


. 32 


34 


36 


39 


39 


4V 




" 43 


*i 


36" 


36 k 


38 


• 38 


39 


42 


45 


46 


47 


47 


50 


,10 
5 
21 


11 
'5 
22 


11 
5 
22 


11 
5 

22 


11 
6 
22 


12 
6 
24 


12 
7 

26 


13' 
7 
26 


13 
7 ' 
27 


* 14 
7 

\ 27 


15 
7 
27 


34 


41 


41 ' 


42 


T~~ 

41 


42 


43 •* 


45 




J 51 


55 

*A 



Scientists and engineers, total 
* Scientists, total 

Physical scientist* 

C 

Chemists 

Physicists/astronomers . 
Other physical scientists 



V 



Mathematical scientists 1 
Computer specialists 



v < Environmental scientists 

, f 

Earth scientists 

Other environmental scientists* 



Life scientists 

Biological scientists . 
Agricultural scientists 
Medical scientists . 



Psychologists 
^Sociateclentlsts 



Economists 

ft 

Soc iolog i*t s / a nt hropolog I st s 
Other soclaJ scientists 



Engineers, total 



* lnctud«t m«m«m*tic tan* and aUtiatic lana 
Hndudaa- oc— noy ohf* and •tmoaphoric *c*nti»t» 
NOTE DM** mky not add to total* b«c«uM of rounding 
SOURCE. National Sdanea Foundation 
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Tabit B-5. Scientists and engineer* by field In the Federal Government: 1970-80 

k ' " { [In thousands] ' 



r 

' - < Field 

< 


1970 


1971 


1972 


1973* 


1974 


1975 


1976 


1077 


1Q7R* 


1Q7Q 
lor 0 


1QAA 


Scientists and engineers, t otal. . . 


147 


V 

151 


' 157 


153 


151 ' 


. 158 


161 


163 


164 


168 


173 


Scientists, total ► ... 


73 


71 . 


73 


72 


72 


75 


77 


79 

V 


79 


79 


82 


Physical scientists . 

\ 

V 


15 


14 


15 


14 


14 


14 


14 


14 


-T 

14 


14 


14 


Chemists 


8 


" 7 


8 


7 


7 - 


7 


7 


7 


/ 7. 


' 7 


7 


Physicists/ astronomers 


5 


5 


5- 


5 


5 


5 


5 


> 5/ 


5 


5 


5 


Other physical scientists . ... " 


- 2 


2 


2 


2 


2 


2 


" 2 


2 


J — 


2 


2 


Mathematical scientists 1 


3 


3 


3 


3 


3 


3 


3 


3 


\ 3 

-4 


Q 
O 


0 


Computer spec ialrsts . . . , r 


9 


9 


10 


12 


'12 


13 


14 




15 


15 


15 


Environmental scientists ■ . . . . ' 


^ 9 


9 , 


' 9 


. 8 


9 


10 


10 


10 


10 


11 


11 


Earth scientists . ^ . . 
Other environmental scientists 2 . 


6 


5 


5 


5 


5 


6 


6 


7 


7 


8 


a 

u 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


Life scientists 


30 


31 


31 


29 


29 


29 


29 


30 


30 


29 


30 


Biological scientists . ... 


4 


4 


5 


4 


5 


5 


5 


5 


• 5 


: 5 


5 


t .Agricultural scientists 


24 


25 


24 


23 


22 


22 


22 


23 


23 


22 


23 


Medical scientists 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


Psychologists ... 


' 2 


1 


1 


1 


1 


2 


2 


2 




u 

! 2 


2 


• 

* Social scientiste 


5 


4 


4^ 


4 


5 


5 


5 


6 


6 


A 6 


( 

6 


Economists^*. .... 


3 


2* 


2 


2 


3 


3 


3 


3 


3 


-4 

/ 3 


4 


Sociologists /anthropologists .. 


(3) 


(3) 


(3) 


0) 


(3) 


(3)* 


(3) 


1 


1 


1 


1 


' Other social scientists 


2 


2 


2 


2 


2 


2 


2 


. 2 


2 


2 


2 


Engineers, total V 


75 


81 


84 


81 


7 V 


► 84 


84 


85 


85 


69 


91 



' Include* mattiamatteiane and atatla tlclana \ 
* Include* ocmnoQTtQtmt an<3 atmoapnertc accent lit* 
NOTE. Detail m«y not »dd to totals becauae of rouncrtno. 
SOURCE. National Scianca Foundation 
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TaMe^e. Scientists and engineers by field in other sectors: 1970-80 ' 

[m thousands] - 

; • ' j 



4 > 
FOId 

♦ 


1970 


197*1 


1972 


t^J3 


1974 


1975 


1976 


1977 


1978* 


1979 


1980 * 


* * * 

Chemists . . 

Physicists/ astronomers . , . , , 
Other physical scientists 


180 


185 


# 1 88 


193 


196 


203 


209 


215 ^ 


. 219 

^s— 


222 


234 


74 


76 


79 


84 


86.- 


91 




99 


101 


•100 


t10 


15 


* 15 


15 


10 


15 


16 


16 


^ 


' 16 


17 • 




8^ 
4 


9 
4 


9 


10* 
4 

£ 


9 
4 
c 


10 
4 
c 


10 
4 


10 
4 

o 


— ■ 

; to N 

3 
o 


3 


3 

3 


' * t 
Mathematical scientists 1 

Computer specialists *• 

>- 

Environmental sclAntiAtA 

Earth scientists 

Other envjronmental scientists' . . 

Life scientists 

Biological scientists 

Medical scientists 

• * 


3 


3 


3 


3 


3- 


3 


3 


3 


3 


3 


3 


17 


18 

** 


20 


23 


23 


26 


28 


28 


29 


29 


30 


5 


5 




A 

U 


A 

O 


7 
f 


7 


7 


7 
f 


D 


£ 

"7 


4 

1 


4 

1 


4 

1 i 


4 

2 


a 4 

2 


5 

2 • 


. 5 
2 


5 
2 

#" 


5 
2 


♦ 

5 
2 


6 

2 • 


20 

— <H 


20 


21 


21 - 


22 


23 


26 


27 


29 


28 


30 % 


6' 
g 

8 


6 , 

a 
o 

9 


6 
a 

0 

9 


6 

0 

9 


7 

A 
0 

9 


7 

A 
0 

10 


7 
y 

10 


8 

lU 

10 


8 

1 A 

IV 

11 


7 
y 
12 


7 
10 

14 T 


* 

x Social scientists 

Sociologists /anthropologists 

Other social scientists 


3 


3 


3 


4 


4 


4 


4 


5 


/• 


6 


8 


13 


12 


12 


13 


13 


13 


13 


13 


13 


13 


13 


2 
1 

10 


2 
1 

i 

9 


9 


2 
1 
9 


2 
1 

10 


3 
1 

10 


3 
1 

10 


3 
t 
JO 


^3 
-1 
10 


3 

1 t 

9 


3 
1 
9 


-Engineers, total 


105 


109 


' 409 


109 


110 


112 


112 


.116' 


118 


122 


. 124 



'Inciudas mathsmaticuns and statisticians 
•include ocaanograpOar* and •tmosph#ric scientists 
NOTE. OMN «My not sdd to totals 6«cium of rounding 
SOURCE. National Scianca Foundation 
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other science resource^ publications 



h/SFNo Price 



Science Resources Studies Highlights 
R&DFunds^ 

R&D Expenditures Increase 3 ,J r in 
Real Term£ at Universities and ^ 
Collegesm FY 1979 

Federal Academic ScienceSupport 
Rose by 13 in FY 1979' 

Federal R&D Obligations Will Show ^ ' 
Real Grriwth m 1984 —Mostly From 
DOD Programs . 

March Cutbacks in Federal Budget 
Leaves Stfong Defense R&D Growth 
ind981 — Othe* Areas Lag' 1 

National R&DSpending Expected to 
•Reach$67 Billion in 1981 " 

Federal Obligations to Universities and 
Colleges Continued Real Growth in . 1 



FY 1978 

' Greatest Increase in 1978 Industrial 
R&D Expenditures Provided by 14 V 
Rise in Companies Own Funds' 

S/E Personnel 

'Employment Opportunities for Ph D 
SScientists and EngineersShift From 
^pademia to Industry " * ^ 



Detailed Statistical Tables 
R&D Funds 

Academic Science R&D Funds, Fiscal 
Year 1979 

'<B 

Federal Fundsfor Research and • 
Development, Fiscal Years 1979.. * 
1 99} , ?nd 1981, Volume XXIX 

Research and Develojyment ip Industry 
1978 Funds, 1978, Scientists* 
Engineers, January 1979 . 



81- v 304 
81-303 

80-322 

80-319- 
80-310 



80-303 
80-300 



81-312 



81-?01 



80-318 



80-307 



Research and Devolppment in5tate and 
Local Governments. Fiscal Year 1977 

S/E Personnel 

Scientists and Engineers From Abroad, 
1976-78 * 

Characteristics of Doctoral Scientists * 
and EngineersintheUmtfcd States, 
*1979 

Academic Science Graduate Enrollment 
andSupport,'Fall 1979 

Characteristics of Experienced Scientists 
and Enqmeers 1978 



Reports % 
R&D Funds 

Federal Support to Universities. 
Colleges, and Selected Nonprofit 
Institutions, Fiscal Year 1979 

Federal Fundsfor Research and 
Development, Fiscal Years 1979, 
1980. and 19.81, VolumeXXIX * 

S/E Personnel 

TheStock of Suenceand Engineering 
Master's k Degree-Holders in fl& 
United States 

Employment Attributes of -Recent 
Science and Engineering Graduates 0 

Scientists; Engineers" and Technicians 
in Manufacturing Industries, 1978-80 . 

Occupationaj Mobility of Scientists and 
Engineers * * 

Composite 

/ 

Academic Science, 1972-77* R&D FurnJs, 
Scientists and Engineers, and 
Graduate Efirollmentand Support . 



NSFNo 
79-327" 



Prics^ 



80 ; 324 

80-323 
80-321 
79-322 



81-308 $5.50 



81-306 $3 75 



81-302 
80-325 
80-320 
80-317 



$1.75 
$2 00 
$1 75 



80-313 $4 25 
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